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Evaluating AFC and Hormonal Profiles in 
Infertility: Insights into PCOS Diagnosis in 
Samawa City, Iraq 

Background: Polycystic ovary syndrome (PCOS) is the single most common endocrine-metabolic disorder 
among reproductive-aged women, characterized by hyperandrogenism (HA), ovulatory dysfunction (IM), and 
polycystic ovarian morphology (PCO). The antral follicle count (AFC) has been widely used as a diagnostic 
marker for PCOS, yet optimal cutoff values may vary by population.
Objective: This study aims to explore the correlation between AFC and PCOS diagnosis in women from Sama-
wa City, identifying a population-specific AFC threshold associated with infertility.
Methods: We conducted a cross-sectional study involving 30 married women with primary or secondary 
infertility, excluding other common causes of anovulation. Hormonal profiles, including luteinizing hormone 
(LH), follicle-stimulating hormone (FSH), and anti-Müllerian hormone (AMH), were assessed alongside trans-
vaginal ultrasound measurements of AFC. According to the international evidence-based PCOS guideline, 
ultrasound should not be used in patients with a gynecological age of <8 years; thus, we excluded subjects in 
their teens (<18 years) and also excluded subjects (<35 years) to minimize the effect of age.
Results: The mean AFC was 21 ± 5 follicles, with significant variation by age (p = 0.014). AFC demonstrated 
a strong positive correlation with AMH (rho = 0.672, p < 0.001) and a moderate correlation with LH (rho = 
0.423, p = 0.020), while no significant correlation was found with FSH (rho = - 0.084, p = 0.659). The ma-
jority of participants (77%) had secondary infertility. Standard PCOS-associated features included hirsutism 
(63.3%), acne (56.7%), and alopecia (50%).
Conclusion: AFC is positively associated with LH and AMH levels, supporting its role in PCOS diagnosis. Our 
findings suggest that an AFC threshold specific to the local population may improve diagnostic accuracy and 
inform reproductive health strategies in Samawa City.
Keywords: Polycystic ovary syndrome, Antral follicle count, Infertility, Hormonal imbalance, Reproductive 
health, gut dysbiosis
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INTRODUCTION

Polycystic ovary syndrome (PCOS) is characterized 
by menstrual dysfunction, infertility, hirsutism, acne, 
obesity, and multiple ovarian cysts. The condition, 
also known as hyperandrogenic anovulation (HA) or 
Stein-Leventhal syndrome, is still under investigation 
with new diagnostic criteria1. There are seven types of 
PCOS, including insulin-resistant, lean, inflammatory, 
hidden-cause, pill-induced, adrenal, and post-pregnan-
cy. Each type has distinct characteristics and causes. 
PCOS manifests in four phenotypes, with phenotype 
A being the most common and severe, characterized 
by higher AMH, LH/FSH ratio, BMI, and serum tes-
tosterone2. Polycystic Ovary Syndrome (PCOS) affects 
6-12% of women globally, with prevalence varying by 
population and diagnostic criteria. Symptoms typically 
manifest in adolescence or early adulthood, and ethnic 
variations exist, with higher rates among Asian and His-
panic/African American women3,4. PCOS manifests in 
early adolescence with irregular menstrual cycles, acne, 
and hirsutism. It leads to infertility, pregnancy compli-
cations, central obesity, insulin resistance, and hyperan-
drogenism, often presenting as HAIR-AN syndrome. 
Hyperandrogenism in PCOS is primarily driven by 
impaired folliculogenesis, leading to anovulation and 
progesterone deficiency. This disruption results from an 
elevated LH-to-FSH ratio, causing incomplete follicu-
lar development and the formation of cystic structures 
around the ovaries. The excess androgens, originating 
from the ovaries, adrenals, or systemic metabolic alter-
ations, contribute to hirsutism and further exacerbate 
the cycle of hormonal imbalance5-8. Insulin resistance 
and hyperinsulinemia initiate PCOS in 50%-70% of 
cases by increasing androgen production. Elevated in-
sulin levels decrease SHBG production, leading to in-
creased free androgens9,10. Obesity in PCOS patients, 
linked to increased androgens and insulin resistance, 
can be improved by weight loss, restoring ovulation, 
and reducing androgen levels11. PCOS has a strong 
hereditary component, with multiple genetic variants 
linked to the condition. A sedentary lifestyle, high-sug-
ar diets, and chronic inflammation also contribute to its 
development. Additionally, environmental toxins, pre-
natal androgen exposure, gut microbiota dysbiosis, and 
smoking are emerging risk factors for PCOS12,13. Poly-
cystic Ovary Syndrome (PCOS) diagnosis involves a 
comprehensive patient history, including reproductive, 
metabolic, and general health. The Rotterdam criteria 

require two out of three variables: irregular ovulation, 
clinical or biochemical signs of hyperandrogenism, and 
polycystic ovaries on pelvic ultrasound. Physical exam-
ination, imaging, hormonal, and metabolic assessments 
are also crucial for diagnosis and ruling out other condi-
tions14. Polycystic Ovary Syndrome (PCOS) treatment 
is personalized based on symptoms, with goals includ-
ing managing hyperandrogenism, inducing ovulation, 
regulating menstruation, and preventing cardiometa-
bolic complications. Lifestyle changes, including diet 
and exercise, are the cornerstone of management, often 
combined with medications. Emerging treatments tar-
get the hypothalamic-pituitary-gonadal axis, including 
kisspeptin, neurokinin receptor antagonists, and probi-
otics, which show promising results in regulating hor-
mones and improving metabolic parameters15-20.

PATIENTS AND METHODS

The current cross-sectional study was conducted be-
tween October 2024 and February 2025. The objective 
of the study was to examine the correlation between 
AFC and PCOS diagnosis in women from Samawa 
City, identifying a population-specific AFC threshold 
associated with infertility. The cross-sectional study in-
volved 30 married women with primary or secondary 
infertility, excluding other common causes of anovu-
lation. Hormonal profiles, including luteinizing hor-
mone (LH), follicle-stimulating hormone (FSH), and 
anti-Müllerian hormone (AMH), were assessed along-
side transvaginal ultrasound measurements of AFC. 
According to the international evidence-based PCOS 
guideline, ultrasound should not be used in patients 
with a gynecological age of <8 years; thus, we exclud-
ed subjects in their teens (<18 years) and also excluded 
subjects (<35 years) to minimize the effect of age. The 
study was approved by the ethics committee in the Col-
lege of Medicine / Al-Muthanaa University on Sep-
tember 6th, 2024 (reference number: 2024, 73). Writ-
ten consents were obtained from all patients, and the 
record information regarding patients’ treatment plans 
was kept confidential, adhering to the principles of the 
Declaration of Helsinki.

All inflammatory biomarkers analyzed in this study 
were quantified using enzyme-linked immunosorbent 
assay (ELISA). In brief, Peripheral blood samples (10 
mL) were first centrifugated at 3000 rpm for 10 mins 
at 4°C, then stored for later analysis at -80°C. The 
commercially available ELISA kits for LH, FSH, and 
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AMH were purchased from Abcam, USA, and the as-
says were performed according to the manufacturer’s 
instructions. For each essay, standards and serum sam-
ples were aliquoted (50 µl) into the 96-well microplate 
provided with the kit. Antibody (50 µl) was then added 
to each well with gentle mixing, and the plate was in-
cubated for one hour at room temperature. The plate 
was then rinsed three times with 1x wash buffer before 
the addition of TMB solution (100 µl) to each well and 
then incubated for 10 minutes in the dark. A stop solu-
tion was then added (100 µl), and the optical density of 
the colorimetric changes was recorded at 450 nm on a 
plate reader (Infitek, China). 

Statistical analyses were conducted using IBM SPSS 
(Version 28.0). Continuous variables are expressed as 
mean ± standard deviation (S.D.). Categorical variables 
were represented as count (%). The paired sample t-test 
was used to compare pre-and post-treatment findings. 
Spearman correlation between AFC and LH, FSH, 
and AMH were performed. A p-value of <0.05 will be 
considered statistically significant.

RESULTS

Table 1 presents the baseline characteristics of the 30 
participants included in the study. The mean age of par-
ticipants was 27.8 ± 5.1 years, with a median of 27.5 
years (range: 18–36 years). Most participants (63.3%) 
were in the 26–34 age group, while 26.7% were younger 
than 25, and 10% were older than 35. The mean BMI 
was 26.4 ± 3.8 kg/m², with a median of 26.6 kg/m² 
(range: 16.6–32 kg/m²). Regarding reproductive hor-
mone levels, the mean LH level was 13.6 ± 13.1 IU/L 
(median: 11.0 IU/L, range: 3.8–78 IU/L), and the 
mean FSH level was 9.9 ± 13.6 IU/L (median: 6.4 
IU/L, range: 2.8–64 IU/L). The AMH levels varied 
widely among participants, with a mean of 13.1 ± 18.5 
ng/mL (median: 8.6 ng/mL, range: 1.1–84 ng/mL). 
The Antral Follicle Count (AFC) had a mean value of 
21 ± 5 follicles, with a median of 22 follicles (range: 
12–32 follicles), indicating ovarian reserve variability 
among participants.

Table 1. Baseline characteristics of studied participants 
(n=30)

Study Mean ± SD 
/ N (%) Median Minimum Maximum

Age 27.8 ± 5.1 27.5 18 36

Age group

<25 8(26.7)

26-34 19 (63.3)

>35 3 (10)

Table 2. Tthe prevalence of medical conditions commonly 
associated with polycystic ovary syndrome (PCOS) among 
the study participants.

BMI 26.4 ± 3.8 26.6 16.6 32

LH 13.6 ± 13.1 11.0 3.8 78

FSH 9.9 ± 13.6 6.4 2.8 64

AMH 13.1 ± 18.5 8.6 1.1 84

AFC 21 ± 5 22 12 32

Acne was reported in 56.7% of participants (n = 17), 
while 43.3% (n = 13) did not have acne.
63.3% of participants (n = 19) had hirsutism, whereas 
36.7% (n = 11) did not exhibit excessive hair growth. 
Alopecia affected 50.0% of participants (n = 15), while 
the remaining 50.0% (n = 15) did not experience hair 
thinning or loss.

Table 3. Medical conditions associated with PCOS

N %

Acne

No 13 43.3%

Yes 17 56.7%

Hirsutism

No 11 36.7%

Yes 19 63.3%

Alopecia

No 15 50.0%

Yes 15 50.0%
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The most common type of infertility among participants 
was the secondary type in 77%, as shown in Figure 1.

Figure 1: Types of infertility

Table 4 presents the Antral Follicle Count (AFC) across 
different age groups among the study participants. The 
mean AFC was 20.8 ± 5.25 for the total sample.

•	 Participants aged <25 years had the highest mean 
AFC (22.75 ± 3.37).

•	 Those in the 26–34 years group had a mean AFC 
of 20.79 ± 5.77.

•	 Participants aged >35 years had the lowest AFC, 
with a mean of 15.67 ± 2.3.

A statistically significant difference in AFC across age 
groups was observed (P = 0.014), as determined by the 
Welch ANOVA test, indicating a decline in AFC with 
increasing age.

Table 4. Assessment of AFC across age groups

Age N
	
AFC	

Mean ± SD
P Valuea

<25 8 22.75 ± 3.37 0.014

26-34 19 20.79 ± 5.77

>35 3 15.67 ± 2.3

Total 30 20.8 ± 5.25

a: using Welch ANOVA test

Table 5 displays the Spearman correlation coefficients 
(rho) between the Antral Follicle Count (AFC) and 
the reproductive hormones LH, FSH, and AMH.
•	 A moderate positive correlation was found between 

AFC and LH (rho = 0.423, P = 0.020), suggesting 

that higher LH levels are associated with higher 
AFC, with the result being statistically significant.

•	 No significant correlation was observed between 
AFC and FSH (rho = -0.084, P = 0.659), indicat-
ing no meaningful relationship between these two 
variables.

•	 A strong positive correlation was found between 
AFC and AMH (rho = 0.672, P < 0.001), suggest-
ing that higher AMH levels are strongly associated 
with higher AFC, with the result being highly sta-
tistically significant.

•	 Overall, AFC showed significant positive correla-
tions with both LH and AMH but no significant 
correlation with FSH.

Table 4: Spearman correlation between AFC and LH, 
FSH and AMH

LH FSH AMH

AFC rho 0.423 -0.084 0.672

P Value 0.020
* 0.659 <0.001**

DISCUSSION

This study investigated the antral follicle count (AFC) 
as a diagnostic marker for polycystic ovary syndrome 
(PCOS) in infertile women from Samawa City. The 
results demonstrated a significant positive correlation 
between AFC and anti-Müllerian hormone (AMH) 
(rho = 0.672, p < 0.001), as well as a moderate correla-
tion with luteinizing hormone (LH) (rho = 0.423, p 
= 0.020). However, no significant correlation was ob-
served between AFC and follicle-stimulating hormone 
(FSH). These findings support the use of AFC as a re-
liable indicator of ovarian reserve and potential PCOS 
diagnosis.

When compared to other studies, our results align 
with prior research indicating that AFC and AMH 
are closely associated in women with PCOS. Previous 
studies suggest that AMH is a strong surrogate mark-
er for AFC, reinforcing the idea that both parameters 
reflect ovarian follicular activity21. Similarly, an AFC 
cutoff of 19 follicles is effective in diagnosing PCOS, 
which is close to the mean AFC of 21 found in our 
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study22. However, our study also highlighted popula-
tion-specific variations, as different ethnic groups may 
present different AFC thresholds for PCOS diagnosis.

Further supporting our findings, this last study in-
vestigated whether AMH reflects AFC similarly in 
women with and without PCOS. Their study found that 
while AMH correlates well with AFC in both groups, 
the relationship is stronger in women with PCOS, likely 
due to an increased number of small antral follicles and 
disrupted folliculogenesis23. This is consistent with our 
results, as AFC showed a significant correlation with 
AMH in our study, highlighting its potential role as 
a diagnostic tool, particularly in populations with high 
PCOS prevalence. The influence of age was also evi-
dent in our findings, with AFC decreasing significantly 
as age increased (p = 0.014). This supports the existing 
literature demonstrating that ovarian reserve declines 
with age, as reflected in reduced AFC and AMH lev-
els21–23. Given that most of our participants had second-
ary infertility (77%), it is possible that declining ovarian 
reserve played a role in their reproductive challenges. 
This was supported by a previous study which showed 
the average follicle loss in non-PCOS women was 1.7 
follicles/year versus 0.8 follicles/year in PCOS women 
without PCOS (P < 0.001).24

Despite these promising results, our study has lim-
itations. The small sample size (n = 30) limits the gen-
eralizability of our findings. Additionally, factors such 
as metabolic status, insulin resistance, and genetic pre-
disposition were not assessed in depth, which could 
have provided further insight into the pathophysiology 
of PCOS in this population. Future studies with larger 
cohorts and more diverse populations will be needed to 
refine the AFC cutoff for PCOS diagnosis in different 
ethnic and geographic groups.25-27

CONCLUSION

This study confirms that AFC is a valuable diagnos-
tic tool for PCOS, demonstrating a strong correlation 
with AMH and a moderate correlation with LH. The 
findings suggest that an AFC threshold specific to the 
Samawa City population may enhance diagnostic ac-
curacy, particularly in infertile women. Additionally, 
age-related AFC decline emphasizes the importance 
of timely diagnosis and intervention for women with 
PCOS.
Compared to global studies, our results reinforce the 
role of AFC and AMH in PCOS.
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